Particularly high saving rates among the elderly in both rural and urban China call for an investigation of the involved bequest motive. Utilizing unique survey data from a diverse group of Chinese households, we document that the magnitude of the bequest from parent to child is synchronized with the level of personal assistance from child to parent. Moreover, both bequest and assistance are increasing in the parent's income and decreasing in the child's income. Comparing with the prediction from a stylized overlapping generations model, these findings are consistent with an exchange-based bequest motive. This conclusion has implications for how public policies and transfer schemes may be designed in order to contribute to the government objective of increased private consumption. Our results indicate that an important driver for our result is the housing wealth as part of the bequest.
Introduction
The ongoing spectacular transition of the Chinese economy has so far been characterized by persistent high output growth and gross domestic saving rates exceeding 50 per cent of GDP the last decade. Consumption as a share of GDP has remained low, and private consumption is still barely above 35 per cent of GDP, despite the fact that Chinese authorities have explicitly highlighted an ambition to stimulate consumption growth. 1
In order to predict future Chinese saving patterns and to design efficient policies stimulating consumption, an understanding of the relevant saving motives is called for. Utilizing unique survey data collected through personal interviews of elderly people in China, this paper attempts to contribute to this understanding by zooming in on the importance of an exchange-based bequest motive and how this interacts with households' savings decisions. According to such a bequest motive, which has received a lot of attention since the seminal paper on "strategic bequest" by Bernheim et al. (1985) , the elderly engage in an intentional exchange of bequest in return for received "assistance" from their children. Assistance refers broadly to time devoted to care and supply of other partly non-marketable services from children to parents. A preference for receiving assistance in old age and a low supply of substitutes offered by the public sector are likely to increase the life-cycle savings of forward-looking households.
Several observations suggest that bequest motives may be quantitatively important for household saving in China. First, there is evidence that the elderly, even though they are in the last part of their life cycle, have very high savings rates. Several previous papers have documented that urban households seem to have a "U-shaped" age-savings profile (see, e.g., Chamon and Prasad (2010) , Chamon et al. (2013) , Song and Yang (2010) , Choukhmane et al. (2013) , Curtis et al. (2011) , Ge et al. (2012) , Chamon and Prasad (2010) , Chen (2014) ). For example, based on panel data from the Chinese Urban Household Survey, Chamon and Prasad (2010: 103) show that the average saving rate for urban "household heads" in 2004 is at a 0.25-0.3 level for those in their mid-twenties, then it drops to a level of 0.15-0.2 for those in their late forties and then it again jumps to a stable 0.25-0.3 level for those aged 50 and above. In this paper we calculate age specific savings rates for 2007 in both urban and rural areas using Chinese Household Income Project (CHIP) data. The analysis of these confirms the "U-shaped profile" for urban areas and establishes a similar saving age profile in rural areas.
Moreover, the joint effects of cultural factors, less developed credit markets and a smaller welfare state may also explain an important role for bequests in China based on an intentional intergenerational exchange potentially rooted in strategic considerations over the life cycle. On the one hand, we note that a scarce provision of basic public services and a less developed social security system imply that most elderly Chinese rely on their children for care and support, see Banerjee et al. (2010) . This is consistent with a traditional self-reliance within Chinese families (see e.g., Yin (2010) ). Indeed, while the typical co-residence between parents and their son's family gradually becomes outdated in modern China, family ties are still tight. Parents and their son's family locate strategically in order to maintain a close relationship and to offer necessary care and support to the elderly (Yan, 2010) .
On the other hand, it seems that bequest and other inter-vivos intergenerational transfers are important for the children in the first stages of their adult life when they make their first housing investments and get married. This partly reflects that the homes of the majority of Chinese households are privately owned, i.e. all rural households live in private homes while the share of urban households living in privately owned homes increased to above 80 per cent after housing market reforms during 1990s, see Wang and Murie (2000) ; Wang et al. (2005) and evidence from previous CHIP data rounds (1995 and 2002) . In our survey data on the elderly, 90% of respondents own the house where they reside and 97% of house owners have zero debt. Taking into account that the credit market is less developed and only a small fraction of the house owners has a mortgage, we conjecture that bequests, which may involve transfer of housing wealth, are quantitatively important for the young generation's financing of their housing investments.
As a point of departure, this paper presents a stylized theoretical overlapping generations model where an exchange-based bequest motive is modeled by means of a Nash bargain between parent and child, see Cox et al. (1998) for a similar bargaining approach to inter-vivos intergenerational transfers. If the adult has a preference for receiving assistance, this intuitively increases bequests and, in response, assistance. In turn, this will imply that forward-looking adults increase their life-cycle savings in order to afford satisfactory levels of both assistance and consumption in old age. We demonstrate that both bequest and assistance are increasing functions of the parent's income and decreasing functions of the child's income. These synchronized responses in bequest and assistance will not be present in the case of only a purely altruistic bequest motive.
As the aim of this paper is to zoom in on the exchange-based motive, we need detailed data on the relationship within families, the time spent on assistance, and financial conditions and transfers; and we were unable to find existing data sources that included all these variables. The CHIP data were suitable to describe urban and rural savings profiles. In that respect they serve as the motivation for our theoretical exercise and the empirical investigation of this paper. In order to obtain the additional information on bequests, bequests motives, assistance, co-habitation, and transfer of house and financial wealth, we collected, in collaboration with Hycon Resarch, our own survey data in four regions of China. The data are based on interviews with 600 elderly above the age of 50. We cover rural and urban areas in Shanghai, located at the east coast of China, and Chengdu, located in the western inland province of Sichuan. The sample-selection reflects an attempt to capture both rural and urban, and coastal and inland, areas. We know that China is a populous country with extensive differences between both urban and rural part and coastal and inland areas. The regional coverage was chosen in order to represent the population of elderly in all these four, potentially different, areas. Our data include rather detailed information about income, wealth, demographics, actual and planned intergenerational transfers and bequests, and the level of assistance provided from children to parents.
The empirical analysis reveals that there is a positive relationship between assistance provided by the child and expected bequests, a relationship that is consistent with an exchange-based motive.
Moreover, the data allow us to test the predictions that savings and assistance are increasing in the parent's income and decreasing in the child's income. Our data are by and large consistent with these predictions and as such give support for the exchange-based motive of savings and bequests. 2 Interestingly, it seems that transfer of housing wealth is key in understanding the exchange-based motive.
Our analysis adds to the literature on private consumption in China. Recent contributions explain the high household saving rates with reference to factors like financing of health expenditures, education of children and housing investments, see Chamon and Prasad (2010) . According to Choukhmane et al. (2013) , the importance of some of these factors for household savings rates seems to be due to their interaction with the Chinese demographic structure caused by the one-child policy.
Another recent study highlights the importance of precautionary savings. Chamon et al. (2013) present evidence which indicate that the combination of a lowered replacement rate in the old age pension system and higher income uncertainty may contribute to the explanation of a significant part of the "U-shaped" age-saving profile. Although these studies are important in order to understand the observed savings patterns in China, our empirical study indicates that an exchange-based bequest motive also matters for the magnitude of household savings.
In general, intergenerational transfers in the form of inter-vivos transfers from children to elderly parents have also received attention in the literature. A study of Silverstein et al. (2006) indicates that the majority of parents have received transfers from at least one of their children. On the other hand, Yan (2003) argues that specific events like marriage are expected to trigger significant downward transfers. Cong (2008) even suggests that a child's willingness to provide assistance and care to the parents in old age will depend on earlier downward transfers. Downward transfers in the form of bequests have not received much assistance so far, however.
In the next section we establish the facts regarding age and savings in China. Section three presents our theoretical model and derives the theoretical predictions. Section four presents our data set and offers some descriptive statistics. The empirical analysis is presented in section five.
Section six concludes and discusses our findings in light of potential attempts to boost private consumption and with respect to how the ongoing transformation of the Chinese society may impact the intergenerational mechanisms analyzed in this paper.
Saving patterns in China
The Chinese savings-age profile attracts attention both because it does not confirm implications from the most standard models of life-cycle savings, see Ando and Modigliani (1963), and Friedman (1963) , and because it is different from the better known profiles observed in OECD countries. 3
As our own data collection focuses on the elderly households only, we use an external data source to establish the savings profile. The Chinese Household Income Project (CHIP) has conducted four waves of household surveys, in 1988, 1995, 2002, and lastly 2007 . These surveys were carried out as part of a collaborative research project on incomes and inequality in China organized by Chinese and international researchers, with assistance from the National Bureau of Statistics (NBS). 4
All the CHIP waves contain surveys of urban and rural households. As we are not aware that 3 Note that the "U-shaped" profile has also been documented for some other developing countries, whereas other developing countries seems to have a flatter or opposite u-shape (see e.g., Attanasio and Székely (2000) ). As there are many country specific factors that can explain observed savings patterns, and since we have collected detailed data in China only, we do not make any attempt to explain general trends in savings patterns in developing countries or countries in economic transition. However, the intuitions from this paper may be useful as a starting point for studying other countries' savings profiles as well.
4 For documentation about the CHIP data see Eichen and Zhang (1993) , Li et al. (2008) and Luo et al. (2013) . The CHIP surveys are closely related to the NBS household survey (see Li et al. (2008) for a description of the NBS household surveys). the age-savings profile for rural areas has been previously documented, the possibility of including these areas was important when choosing to use the CHIP data. This comes at the cost of having to deal with cross-sectional data and we may worry about potential cohort effects in the cross-sectional representation of savings-age profiles. However, it is comforting that previous studies have shown that similar age profiles exist when using panel data for urban areas (see e.g., Chamon and Prasad and Prasad (2010); Chamon et al. (2013) ) and in particular the effects of the one-child policy (Choukhmane et al., 2013; Curtis et al., 2011; Ge et al., 2012) . However, our analysis suggests an additional explanation. We find support for exchange-based bequest motives, and our results indicate that these motives contribute significantly to the explanation of the high savings rate 5 Note that similar patterns arise using the CHIP 1995 and 2002 data although the profile is quite flat in rural China for 1995. among the elderly.
Theoretical framework
Building on the basic contributions of Bernheim et al. (1985) and Cox (1987) , we formalize an exchange-based bequest motive and compare it with the benchmark case of an altruistic motive.
Our stylized model is extended to explicitly capture how intertemporal savings decisions take the future intergenerational exchange of bequest for assistance into account. Moreover, we assume that this exchange is determined by Nash bargaining as in Cox et al. (1998) .
The parent-generation and their children overlap in one period and each representative parent has one representative child. While the parent has a two-period life span, i.e. the parent lives in period 1 and 2, the child lives in period 2 only. 6 The parent participates inelastically in the labor force in period 1 and is retired in period 2. The child participates inelastically in the labor force in period 2. Wage incomes are exogenously given by w p for the parent and w k for the child. For simplicity we assume that both the real interest rate and the utility discount factor are zero.
Working backwards, the parent and child interact in period 2 in the sense that the child provides a certain number of time units of assistance, a, to the old parent, while the parent leaves a bequest, B, to the child. In period 1, the parent's saving decision is based on perfect foresight about the outcome of this bargain.
The period 2 utility of the parent U p,2 , and the child, U k,2 , are given by
where Cox et al. (1998) , the parameters α and γ capture the degree of altruism, 0 ≤ α ≤ 1 and 0 ≤ γ ≤ 1. The period 2 consumption of the parent and the child, c p,2 and c k,2 , and the leisure of the child, L, are given by
where s is saving which is given by the parent's decision in period 1 and L is the exogenous total time-endowment of the child after we have subtracted the inelastic labor market supply.
Abstracting from potential problems related to parents' ability to commit to the derived bequest, the solution to the bargaining problem is given by the maximization of
with respect to a and B, taking into account that 0 ≤ a ≤ L. The threat-points U 0 p,2 and U 0 k,2 capture a situation without any exchange, i.e. B = 0, a = 0 and, hence, L = L. It follows from
(1)- (5) that
Utilizing (1)- (7), we can write the first-order conditions
Altruism
Specifying α = γ = 1 yields the benchmark case of complete, two-sided altruism. From (8) and (9) we obtain
implying a separation between the decisions of a and B. 7 It follows from (3), (4) and (10) that the optimal B serves to smooth the consumption level of the child and the parent, i.e. c p,2 = c k,2 , and
7 These first-order conditions in the case of altruism can equivalently be derived without any reference to bargaining. Adopting a traditional definition of two-sided altruism as in Foster and Rosenzweig (2001), we can assume that i) the parent decides the optimal B from the maximization of the sum of own direct utility and the child's direct utility and ii) that the child decides the optimal a from the maximization of the sum of own direct utility and the parent's direct utility. It is straightforward to show that this leads to the same first-order-conditions, i.e. (10) and (11).
On the other hand, (11) determines a, which hinges solely on the magnitude of L and the curvature of the utility functions f (·) and v(·), but is independent of w k , s and in turn w p .
The period 1 problem of the parent in the case of altruism is given by the maximization of his own lifetime utility and the utility of the child,
with respect to s, given (3), (4), (12), and the insight that L and a are independent of s. We obtain the first-order condition
This implies that consumption is smoothed both over time and between generations, i.e. c k,2 = c p,2 = c p,1 , and
Based on (11), (12) and (15), the comparative static properties of the model in the case of altruism are:
Exchange
Turning to exchange motive, we specify α = γ = 0 in (8) and (9), implying
In order to derive illuminating closed-form solutions to the bargaining problem in this case, we assume that the utility of consumption is logarithmic, u(c p,2 ) = log(c p,2 ) and u(c k,2 ) = log(c k,2 ), while the utility functions for a and L are linear, f (a) = a and v(L) = L. From (17) , this allows us to solve for optimal B and a,
We observe from (12) and (18) that the optimal B is the same as in the case of altruism. As we observe from (19) , the distinction is that the exchange motive implies that not only B but also a is increasing in s and decreasing in w k . The intuition is straightforward. From the point of view of the parent, both consumption, c p,2 , and assistance, a, are normal goods. Consequently, a higher s from the previous period, is in period 2 smoothed optimally between c p,2 and a by means of the response in B. For the child, a higher wage income is smoothed between consumption, c k,2 , and leisure, L, reducing the supply of assistance and the corresponding bequest received.
In period 1, the parent has perfect foresight about the bargaining in period 2 and maximizes
with respect to s. Here
Substituting from (4), (18), (19) and (21) into (20), we derive the first-order condition
and it is now straightforward to demonstrate that 0 < ∂s ∂wp < 1 and −1 < ∂s ∂w k < 0. Using these derivatives, (18) and (19), we obtain the comparative static properties of the model in the case of exchange-based bequest:
Comparing (23) to (16), we observe that the key to disentangle between the alternative bequest motives is the sensitivity of a to w k and w p in the case of exchange-based bequest. The exchange motive implies that a higher w k not only increases the child's demand for c k,2 , and leisure, L, but also leads the forward-looking parent to save less early in life in response to a higher implicit price of a in terms of B. Moreover, a higher w p triggers a positive saving response which reflects higher demand for both c p,2 and a. Intuitively, all these effects imply that any variation in w k , w p and in turn s, creates positively synchronized movements in a and B.
Data collection and descriptives
Our survey was carried out from March until May 2012 in collaboration with Hycon Research in Shanghai. 8 The survey consisted of face-to-face interviews with elderly people aged 50-80.
Professional local interviewers visited the individuals at their homes and read each question from the questionnaire to the respondent. The questionnaire spanned topics from personal information and demographics to income and occupation, as well as saving behavior and net wealth. A section was explicitly devoted to information on the respondent's children and on bequests and other intergenerational economic and non-economic transfers.
The interviews were conducted in both urban and rural areas of Shanghai and Chengdu. The former city is located on the coast, while the latter lies in the middle of China, in Sichuan province.
The choice of these two locations was driven by the regional differences between the two cities which allows us to derive better predictions for China. Moreover, the distinction between urban and rural areas provides further variation across the individual responses. A multistage random cluster sampling was carried out within these four geographical areas. Districts within the four areas were chosen and divided in subareas which were then randomly picked for the interviews.
In order to avoid residential segregation, the four poorest and four richest districts in the four areas were excluded. Within each cluster we opted for a quota-based sampling. A fixed amount of 150 respondents per area was established, as well as a 60-70% quota for the proportion of retired respondents and a 5% quota for each 5-year age group. Finally, a pre-determined "random walk" was used to choose the households to interview along the streets of the districts in order to avoid interactions with neighboring houses.
After a pilot survey we introduced screening questions in order to ensure a sufficient response rate. In particular, the respondents had to be above 50, have at least one child aged above 18
and be willing to share detailed information about their financial situation in order to be part of the survey. Eventually, given the quotas and the exclusion through screening questions, we got a sample of 600 responses satisfying these criteria. 9
8 While conducting the survey we were also benefitting from the collaboration with Fudan University and Antai School of Management at Shanghai Jiaotong University.
9 The total number of non respondents is 4072 and the total exclusions during screening is 1785.
From the data collected we construct variables for our empirical investigation. Questions on bequests and on child's characteristics were asked for each child of the respondent. This allows us to construct variables which are child specific and to enlarge the sample size to 910 (although clustering at household level is necessary). In particular, we use two different measures for expected bequest.
One is based on the intention to leave a bequest, while the other is constructed as the (predicted) stock of savings at the (expected) death of the parent. The first measure (ExpectedBequest) is the sum of the appropriate amount of bequest (Bequest) and non-monetary gifts (Inkind bequest) intended for a specific child, the amount of inter-vivos transfers from the parent to the child (Intervivos) and the economic value of the house (House). The latter is added only if the respondent is owner of the house and if he/she intends to leave the house to that specific child. The value of the house is divided by the respondent's number of children. 10 The amount of inter-vivos are future/intended transfers to the child for education, wedding and the purchase of the house for the child.
The second measure for expected bequest (Tot savings at death) is instead the sum of the stock of savings at the (expected) death of the parent (Savings at death) and the value of the house (House). Both measures are divided by the number of the respondent's children. The stock of savings is based on a question asking specifically the amount of the respondent and his/her spouse's total savings, including cash holdings, deposits in financial institutions, private savings associations, government bonds, as well as stocks/funds. From this question we get a measure of the stock of total savings. To predict the age of death of the parent, we use data from the World Health Organization for the life expectancy age in China provided per age and gender group. The stock of savings at death (Savings at death) is then constructed as the stock of savings declared at the time of the interview plus the monthly savings reported at the interview multiplied by the years of life expectancy. The measure for total savings at death (Tot savings at death), which also includes the value of the house, should be the amount of bequest that the child is going to receive.
In addition, in order to be consistent with the model assumption, we construct a measure of the savings at the age of retirement of the parent. Indeed, in the model the parent stops saving when he/she stops working, therefore we construct a more precise measure for the savings (Tot savings at retirement). If the respondent is working, we add the value of monthly savings multiplied by the (expected) years until retirement to the stock of savings. Using information from the sample of retired individuals, we predict a retirement age per occupation and gender groups. We are aware that the sample of retired individuals may be different from the sample of non-retired individuals.
However, using different bounds for this predicted retirement age does not change the results. If instead the respondent is retired, we know their age of retirement and we subtract the monthly savings multiplied by the number of years from retirement from the stock of savings. We then construct a measure of the total savings at the age of retirement (Tot savings at retirement) by adding the value of the house (House) to the stock of savings at retirement (Savings at retirement).
For the assistance provided by the children, we use a specific question which asks the extent of assistance provided from the child to the parent in daily activities. The questions focus on practical help in household chores, shopping, meal preparation, laundry. 11 For our main analysis we use a dummy (≤ monthly assistance) that takes value 1 if the child assists the parent daily, weekly, or monthly. In order to identify the intensive margin of the effect of assistance on bequest, we also construct other dummies with different extent of assistance. In particular, Daily assistance takes value 1 if assistance is daily, ≤ weekly assistance takes value 1 if assistance is daily or weekly, ≤ seldom assistance takes value 1 if assistance is daily, weekly, monthly or seldom, No assistance takes value 1 if the child does not provide any assistance.
Finally, in order to capture the effect of parent and child income, we use specific questions aimed at addressing this information. In particular, child's income (Child income) is defined as the total yearly net income, while for the parent's income we use either the respondent and his/her spouse's yearly net income (HH income) or a combined measure which is the yearly net income of the respondent if the respondent is working and the yearly net income of the previous job if the respondent is retired or unemployed (Parent income). Note: The table displays summary statistics for the main variables used for the empirical analysis. Bequest is the appropriate amount of bequest that the parent intends to leave to the child. Inkind bequest is the appropriate amount of inkind bequest intended for the child. Intervivos are future/intended transfers to the child for education, wedding and the purchase of the house. House is the value of the house if owned by the respondent.
ExpectedBequest is the sum of Bequest, Inkind bequest, Intervivos and House. Savings at death is the stock of savings predicted at the time of the (expected) parent's death. Savings at retirement is the stock of savings at the time of retirement of the parent. Tot savings at death is the sum of Savings at death and House. Tot savings at retirement is the sum of Savings at retirement and House. Daily assistance is a dummy which takes value 1 if assistance from the child to the parent is daily. ≤ weekly assistance, ≤ monthly assistance, ≤ seldom assistance are dummies which take value 1 if assistance from the child is daily or weekly; daily, weekly or monthly; and daily, weekly, monthly or seldom, respectively. No assistance is a dummy which takes value 1 if the child does not provide any assistance to the parent. Child income is the total yearly net income of the child. HH income is the respondent and his/her spouse's yearly net income. Parent income is the yearly net income of the respondent if the respondent is working and the yearly net income of the previous job if the respondent is retired or unemployed. Variables* are in thousands.
Empirical results
First, we aim at estimating the relationship between expected bequest and assistance. If our hypothesis that there exists an exchance-based savings motive is correct, higher assistance from a child should lead to a larger amount of (expected) bequest. Empirically, we test this hypothesis through the following estimation: As mentioned above, the variables are constructed specifically for each child i. The dependent variable is the measure of expected bequest based on the appropriate amount of bequest (ExpectedBequest) as described in the section 4. For the assistance from the child to the parent we use the daily, weekly or monthly extent (≤ monthly assistance). Child income is the net yearly income of the child (Child income) as defined in section 4. For parent income we use the respondent and his/her spouse's yearly net income (HH income). In order to fully control for income effects, we add second and third order polynomials for both measures of income. We also control for a large set of both parent's and child's characteristics X i (for the parent: age, age squared, gender, dummies for both parents' occupation, number of grandchildren, residence, health expenses; for the child:
gender, age, education, dummy whether the child is married, number of children, dummy whether the child has siblings). Finally, we introduce household fixed effects (µ HH ) in order to capture any within household correlation with the error term.
The results from the estimation of (24) are provided in Table 5 . Columns (1) and (2) report the results for the subsample of only children and of children with at least one sibling. Columns (3) and (4) report the results for the whole sample without and with the household fixed effects, respectively.
In column (5) the value of the house (House) from the measure of expected bequest. Finally, column (6) reports the results from a 2SLS estimation using the residential distance between the parent and the child as instrumental variable. The measure of the distance is a categorical variable of several residence locations of the child (household, village, province, ect.). The exclusion restriction for the instrument relies on the assumption that residential distance should not have any effect on the amount of bequest expected through other channels than the assistance that is provided by the child. At the same time, assistance should be strongly correlated with the distance. Given that we define assistance as help in daily activities, children living closer to the parent should be able to provide more assistance. Indeed, the F test for the first stage provides evidence for a strong correlation between the two variables. The exclusion restriction may be more questionable though, but in lack of better instruments, we provide the results for this regression as evidence of robustness of our results.
Given our hypothesis, we would expect the sign of α 2 , i.e. the effect of assistance on expected bequest, to be positive. From Table 5 we notice that the coefficient for assistance is indeed positive and statistically significant across all the specifications expect in column (5) where we exclude the value of the house in the measure of bequest. Therefore, we find that assistance and bequest are positively correlated, but the relationship seems to rely on the transfer of the house from the parent to the child.
For completeness, we provide both robust and clustered (at the household level) standard errors of the estimates. In column (4) we can notice that the estimate for the effect of assistance loses its statistical significance when using clustered standard errors. We may explain this result due to the analysis on both only children and siblings in the same estimation. Indeed, for households with more than one child, there may be some within-cluster error correlation which is not controlled by the fixed effect and which is then corrected through clustered standard errors. However, this remaining within-cluster error correlation is not an issue for single-child households, for which the fixed effects already control for error correlation. 12 Indeed, when we run the analysis for the two separate subsamples (columns (1) and (2)) the statistical significance holds for both robust and clustered standard errors.
12 See Cameron and Miller (2015) for a discussion on cluster specific fixed effects.
Lastly, we can notice that the IV estimate for the effect of assistance is larger than the OLS estimate. We may explain this result as a local average treatment effect (LATE), implying that children living closer to the parents do indeed provide more assistance and consequently, get larger bequests.
The larger IV estimate may also suggest a measurement error in the variable for assistance. Note: The dependent variable is the measure of expected bequest based on the appropriate amount of bequest (ExpectedBequest). Assistance is a dummy which takes value 1 if the child assists the parent daily, weekly or monthly. Child income is the net yearly income of the child, while HH income is the net yearly income of the respondent and his/her spouse. Second and third order polynomials are included for both measures of income. A set of controls on child's characteristics are included in the estimation for all columns. A set of controls on parents' characteristics are included in the estimation for columns (1) and (3). For the other columns, household fixed effects are included in the estimation. Columns (1) reports the results for the subsample of only children. Columns (2) reports the results for the subsamples of children with at least one sibling. Column (3) and (4) report the results for the whole sample (without and with household fixed effects, respectively). In column (5) we exclude the value of the house from the measure of expected bequest. Finally, column (6) reports the results from a 2SLS estimation using as instrumental variable the residential distance between the parent and the child. Unit of observation is the child. Robust standard errors are in parentheses. Standard errors clustered at the household level are in brackets. Table 6 reports the results for a similar estimation of (24) using predicted savings at death (Tot savings at death) as measure of expected bequest. We notice that the coefficient for assistance is positive and statistically significant for all specifications, except for the specification in column (5) where we exclude the value of the house in the measure of bequest. Therefore, this alternative measure provides us with additional evidence that there is a positive relationship between assistance and bequest, and that this relationship is hinging on the intergenerational transfer of the house. Note: The dependent variable is the measure of expected bequest based on the stock of savings at the expected death of the parent (Tot savings at death). Assistance is a dummy which takes value 1 if the child assists the parent daily, weekly or monthly. Child income is the net yearly income of the child, while HH income is the net yearly income of the respondent and his/her spouse. Second and third order polynomials are included for both measures of income. A set of controls on child's characteristics are included in the estimation for all columns. A set of controls on parents' characteristics are included in the estimation for columns (1) and (3). For the other columns, household fixed effects are included in the estimation. Columns (1) reports the results for the subsample of only children. Columns (2) reports the results for the subsamples of children with at least one sibling. Column (3) and (4) report the results for the whole sample (without and with household fixed effects, respectively). In column (5) we exclude the value of the house from the measure of expected bequest. Finally, column (6) reports the results from a 2SLS estimation using as instrumental variable the residential distance between the parent and the child. Unit of observation is the child. Robust standard errors are in parentheses. Standard errors clustered at the household level are in brackets.
In the two previous estimations we use a measure of assistance based on relatively frequent interactions between the parent and the child. Given that we have different levels for the extent of assistance, we aim at exploring the intensive and extensive margin of assistance on the amount of bequest. Table 7 reports results using different dummies for assistance in estimating (24) . In particular, column (1) uses a daily assistance dummy, column (2) uses a daily or weekly assistance dummy, column (3) uses a daily, weekly or monthly assistance dummy, column (4) uses a daily, weekly, monthly or seldom assistance dummy, and finally column (5) uses a no assistance dummy. The coefficient for assistance is positive and statistically significant (for robust standard errors) for the first three measures of frequency. However, the magnitude barely changes across specifications, implying that an increase in the frequency of assistance does not have a larger effect on the amount of bequest. On the contrary, when assistance becomes seldom, the effect is still positive but loses statistical significance and more importantly, the effect of providing no assistance is negative, though also not statistically significant. 13 Therefore, the data confirm our hypothesis of an intergenerational transfer of assistance from the child in exchange of a larger bequest from the parent. Note: The dependent variable is the measure of expected bequest based on the appropriate amount of bequest ExpectedBequest. Assistance is a dummy which takes value 1 if the child assists the parent daily (column 1); daily or weekly (column 2); daily, weekly or monthly (column 3); daily, weekly, monthly or seldom (column 4); child provides no assistance (column 5). Child income is the net yearly income of the child. Second and third order polynomials are included for child's income. A set of controls on child's characteristics as well as household fixed effects are also included in the estimation. Unit of observation is the child. Robust standard errors are in parentheses. Standard errors clustered at the household level are in brackets.
After having assessed some evidence in favour of a positive relation between bequest and assistance, we can test the theoretical predictions derived from the model. In particular, we derive two theoretical predictions on the relationship between savings and parent's and child's income, respectively. The model predicts that parent's savings are positively correlated with parent's income, but negatively correlated with child's income. We can empirically test these two predictions through the following estimation: log(Savings i ) = β 1 + β 2 log(ChildIncome i ) + β 3 log(ParentIncome i )+
The dependent variable is the measure of savings at the age of retirement for the parent (Tot savings at retirement), as described in section 4. In order to get consistent results with the model predictions, we run the analysis for the subsample of only children. The results for the whole sample, as well as for the subsample of children with one or two siblings can be found in the appendix.
For the parent's income we use the measure of the current net yearly income if the respondent is working and the income in the previous job for retired or unemployed respondents. Second and third order polynomials are included in order to fully capture the relation between income and savings. We also include a set of controls for child's and parent's characteristics. Table 8 reports the overall effect for child's and parent's income, taking into consideration second and third order polynomials. The first column only estimates the linear effect for income. The second column estimates both linear and second polynomial for income. The third column estimate linear, second and third polynomial for income. The Total effect rows show the total income effect for each estimation:β = β Income + 2β Income 2 * Income for the second column; andβ = β Income + 2β Income 2 * Income + 3β Income 3 * Income 2 for the third column. From Table 8 we notice that the child income effect is not statistically significantly estimated in any of the specifications, but the point estimate is negative when including second and third polynomials, as the theoretical prediction suggests. The parent income effect is positive regardless of the functional form used for income, and statistically significant for the linear model, providing evidence in favour of the theoretical predictions. One reason for the lack of significance may be due to the small sample size used for this analysis.
The empirical evidence for a positive (negative) relation between parent (child)'s income and savings Note: The table reports the overall effect for child's and parent's income on the savings at retirement (Tot savings at retirement), taking into consideration second and third order polynomials. The first column only estimates the linear effect for income. The second column estimates both linear and second polynomial for income. The third column estimate linear, second and third polynomial for income. The Total effect rows show the total income effect for each estimation:β = βIncome + 2β Income 2 * Income for the second column; andβ = βIncome + 2β Income 2 * Income + 3β Income 3 * Income 2 for the third column. A set of controls on parent's and child's characteristics are also included in the estimation. The analysis is restricted to the subsample of only children. Standard errors are in parenthesis.
also provides support in favour of the correlation between bequest and income. Even though from the model the effect of income on bequest depends on the relation between saving and income, nonetheless we can directly test for this relation between bequest and child/parent income. Similarly to the previous estimation, we run the analysis for subsample of only children. The results for the whole sample, as well as for the subsample of children with one or two siblings can be found in the appendix. For the parent's income we use the measure of the current net yearly income if the respondent is working and the income in the previous job for retired or unemployed respondents.
Second and third order polynomials are included in order to fully capture the relation between income and savings. We also include a set of controls on parent's and child's characteristics. The model predicts that child (parent)'s income should be negatively (positively) correlated with the amount of bequest. Table 9 reports the overall income effect on expected bequest for the child and the parent, taking into consideration second and third order polynomials. The first column only estimates the linear effect for income. The second column estimates both linear and second polynomial for income. The third column estimate linear, second and third polynomial for income.
The Total effect rows show the total income effect for each estimation:β = β Income + 2β Income 2 * Income for the second column; andβ = β Income + 2β Income 2 * Income + 3β Income 3 * Income 2 for the third column. Again all the coefficients for child income is again insignificant, but we find the predicted point estimates when including the second and third income polynomial. Moreover, we find a (significant) positive relation between parent's income and expected bequest, as predicted by the model. Finally, we can investigate the relationship between parent's and child's income on assistance.
The model predicts a positive (negative) relation for the parent (child)'s income which we can evaluate through the following estimation:
The dependent variable is the daily, weekly or monthly dummy for assistance (≤ monthly assistance). Child income is the net yearly income of the child (Child income). For parent income we use the measure of the current net yearly income if the respondent is working and the income in Note: The table reports the overall effect for child's and parent's income on expected bequest (ExpectedBequest), taking into consideration second and third order polynomials. The first column only estimates the linear effect for income. The second column estimates both linear and second polynomial for income. The third column estimate linear, second and third polynomial for income. The Total effect rows show the total income effect for each estimation:β = βIncome + 2β Income 2 * Income for the second column; andβ = βIncome + 2β Income 2 * Income + 3β Income 3 * Income 2 for the third column. A set of controls on parent's and child's characteristics are also included in the estimation. The analysis is restricted to the subsample of only children. Standard errors are in parenthesis.
the previous job for retired or unemployed respondents (Parent income). Second and third order polynomials are included in order to fully capture the relation between income and assistance.
We use the same set of controls for parent's and child's characteristics (X i ) as described above.
We run the analysis for subsample of only children. The results for the whole sample, as well as for the subsample of children with one or two siblings can be found in the appendix. Table 10 reports the results for the estimation of (26) . The first column only estimates the linear effect for income. The second column estimates both linear and second polynomial for income. The third column estimate linear, second and third polynomial for income. The Total effect rows show the total income effect for each estimation:β = β Income + 2β Income 2 * Income for the second column; andβ = β Income + 2β Income 2 * Income + 3β Income 3 * Income 2 for the third column. The effect is negative for the child's income and positive for the parent's income, providing evidence in favor of an exchange motive and against an altruistic motive for bequest (however, the point estimates are not statistically significant). Indeed, if parents were exclusively altruistic, we would expect a negative correlation between the assistance provided by the child and the parent's income. The intuition is that children would not need to provide assistance in exchange for a higher bequest, since they would nonetheless receive a bequest from their altruistic parents. Instead, from our data we find the opposite evidence that the parent's income is positively correlated with the assistance received from the child supporting the hypothesis of an intergenerational transfer through bequest and assistance.
Robustness checks
Another source of variation among households which could affect the relation between assistance and bequest is the extent of assistance provided by grandchildren as well as the income level of the siblings. In Table 11 we report the results from estimation of (24) using grandchildren's assistance as control in columns (1) and (2). We run the analysis for the subsample of only children and for the whole sample, respectively. The relation between assistance and expected bequest is still positive and statistically significant, providing further support for the exchange-based motive. In columns (3) and (4) we restrict the sample to those children who have the same income as their siblings, with and without household fixed effects, respectively. As discussed in section 4, different levels of income across siblings may bias the effect of a specific child on the expected bequest from the parent. Therefore, focusing on those children with equal income levels, we can mitigate the potential interactions among sibling's incomes. The relation between assistance and expected bequest is positive but not statistically significant 14 . Note: The dependent variable is the measure of expected bequest based on the appropriate amount of bequest (ExpectedBequest). Assistance is a dummy which takes value 1 if the child assists the parent daily, weekly or monthly. Child income is the net yearly income of the child, while HH income is the net yearly income of the respondent and his/her spouse. Second and third order polynomials are included for both measures of income. A set of controls on child's characteristics are included in the estimation for all columns. A set of controls on parents' characteristics are included in the estimation for columns (1) and (3). For the other columns, household fixed effects are included in the estimation. Column (1) and (2) report the results controlling for grandchildren's assistance for the subsample of only children and for the whole sample respectively. Columns (3) and (4) restrict the sample to those children who have the same income as their siblings. Unit of observation is the child. Robust standard errors are in parentheses. Standard errors clustered at the household level are in brackets.
Concluding remarks
Motivated by the observation of very high saving rates among the elderly in both urban and rural China, this paper has investigated key aspects of household wealth accumulation in old age and 14 When using a different measure of assistance (more frequent) we get statistical significance. the potentially involved bequest motives. Based on our unique survey data from different parts of China, we document that the magnitude of the bequest from parent to child is positively related to the level of assistance provided by the child for the parent. In accordance with this finding, our data also suggest that both bequest and assistance increase with the income level of the parent and decrease with the income level of the child. An additional insight is the finding that accumulated housing wealth is a crucial part of bequeathed wealth.
Compared to the predictions from a stylized, theoretical overlapping generations model where bequest and assistance are determined by Nash bargaining between the parent and the child, our findings of synchronized movements of bequest and assistance support an exchange-based bequest motive. In contrast, our benchmark case of two-sided altruism implies -according to our simple model -no such synchronization because assistance is independent of the wage levels of both child and parent. The latter result is sensitive to the model specification, however. The well-known model of Cox (1987) , for example, builds on the assumptions of downward altruism and utility functions which are non-separable in consumption and assistance. It then turns out that the signs of the relationships between assistance and the wage levels of child and parent respectively, are indeterminate. Thus, we will not make strong claims in the direction of rejecting that altruism matter for bequests. Our conclusion is the more careful one: The results do indicate that an exchange-based bequest motive matters for households' wealth accumulation -and we conjecture that this motive may potentially work together with both an altruistic motive as well as the effects of unintentional bequests caused by uncertain lifetimes.
The existence of a significant exchange-based bequest motive has obvious implications for policies geared towards stimulation of private consumption. Firstly, an improved and extended supply of publicly provided health care and other services to senior citizens will reduce the need for assistance from the children. Secondly, the development of a larger and more mature domestic credit market will reduce the reliance of the young generation on bequests and inter-vivos transfers in order to afford a satisfactory home. A policy-mix combining these measures is likely to diminish the magnitudes involved in the exchange of assistance for bequest within the family. In turn this will reduce the saving rates of the elderly.
As discussed in the introduction, the exchange of assistance for bequest is partly rooted in culture and social norms. We might therefore expect that the ongoing transformation of the Chinese society in itself will gradually reduce this exchange. As argued by Lindbeck (1997) , norms and incentives may interact, convincing us that the prescribed policy measures may be forceful tools in attempts to stimulate household consumption in China. Note: The table reports the overall effect for child's and parent's income on the savings at retirement (Tot savings at retirement), taking into consideration second and third order polynomials. The first column only estimates the linear effect for income. The second column estimates both linear and second polynomial for income. The third column estimate linear, second and third polynomial for income. The Total effect rows show the total income effect for each estimation:β = βIncome + 2β Income 2 * Income for the second column; and β = βIncome + 2β Income 2 * Income + 3β Income 3 * Income 2 for the third column. A set of controls on child's characteristics as well as household fixed effects are also included in the estimation. The analysis is run on the whole sample. Standard errors clustered at household level are in parenthesis. Note: The table reports the overall effect for child's and parent's income on the savings at retirement (Tot savings at retirement), taking into consideration second and third order polynomials. The first column only estimates the linear effect for income. The second column estimates both linear and second polynomial for income. The third column estimate linear, second and third polynomial for income. The Total effect rows show the total income effect for each estimation:β = βIncome + 2β Income 2 * Income for the second column; andβ = βIncome + 2β Income 2 * Income + 3β Income 3 * Income 2 for the third column. A set of controls on child's characteristics as well as household fixed effects are also included in the estimation. The analysis is restricted to the subsample of children with siblings. Standard errors clustered at household level are in parenthesis. Note: The table reports the overall effect for child's and parent's income on expected bequest (ExpectedBequest), taking into consideration second and third order polynomials. The first column only estimates the linear effect for income. The second column estimates both linear and second polynomial for income. The third column estimate linear, second and third polynomial for income. The Total effect rows show the total income effect for each estimation:β = βIncome + 2β Income 2 * Income for the second column; and β = βIncome +2β Income 2 * Income+3β Income 3 * Income 2 for the third column. A set of controls on child's characteristics as well as household fixed effects are also included in the estimation. The analysis is run on the whole sample. Standard errors clustered at household level are in parenthesis. Note: The table reports the overall effect for child's and parent's income on expected bequest (ExpectedBequest), taking into consideration second and third order polynomials. The first column only estimates the linear effect for income. The second column estimates both linear and second polynomial for income. The third column estimate linear, second and third polynomial for income. The Total effect rows show the total income effect for each estimation: β = βIncome + 2β Income 2 * Income for the second column; and β = βIncome + 2β Income 2 * Income + 3β Income 3 * Income 2 for the third column. A set of controls on child's characteristics as well as household fixed effects are also included in the estimation. The analysis is restricted to the subsample of children with siblings. Standard errors clustered at household level are in parenthesis. Note: The table reports the overall effect for child's and parent's income on assistance (≤ monthly assistance), taking into consideration second and third order polynomials. The first column only estimates the linear effect for income. The second column estimates both linear and second polynomial for income. The third column estimate linear, second and third polynomial for income. The Total effect rows show the total income effect for each estimation:β = βIncome + 2β Income 2 * Income for the second column; andβ = βIncome +2β Income 2 * Income+3β Income 3 * Income 2 for the third column. A set of controls on child's characteristics as well as household fixed effects are also included in the estimation. The analysis is run on the whole sample. Standard errors clustered at household level are in parenthesis. Note: The table reports the overall effect for child's and parent's income on assistance (≤ monthly assistance), taking into consideration second and third order polynomials. The first column only estimates the linear effect for income. The second column estimates both linear and second polynomial for income. The third column estimate linear, second and third polynomial for income. The Total effect rows show the total income effect for each estimation: β = βIncome + 2β Income 2 * Income for the second column; and β = βIncome + 2β Income 2 * Income + 3β Income 3 * Income 2 for the third column. A set of controls on child's characteristics as well as household fixed effects are also included in the estimation. The analysis is restricted to the subsample of children with siblings. Standard errors clustered at household level are in parenthesis.
